Searching for two-dimensional (2D) realistic materials able to realize room-temperature quantum spin Hall (QSH) effects is currently a growing field. Here, we through ab initio calculations to identify arsenene oxide, AsO, as an excellent candidate, which demonstrates high stability, flexibility, and tunable spin-orbit coupling (SOC) gaps. In contrast to known pristine or functionalized arsenene, the maximum nontrivial band gap of AsO reaches 89 meV, and can be further enhanced to 130 meV under biaxial strain. By sandwiching 2D
and InAs/GaSb 12, 13 quantum-wells with a ultralow temperature (<10 K). Hence considerable effort has been devoted to design new materials with QSH effect, and a variety of large-gap 2D TIs have been proposed, including the honeycomb lattices of silicene, 14, 15 germanene, 16, 17 , as well as stanene (0.1 eV) [18] [19] [20] [21] . These sizeable bulk gaps can stabilize the edge states against the interference of the thermally activated carriers, which is beneficial for observing room-temperature QSH effect. It is known that materials composed by the light elements, such as carbon and silicon, have very small SOC strength, rendering them unsuitable to support the QSH effect at room temperature. Hence, to design a large gap QSH insulator, 2D honeycomb lattices from heavy elements such as Hg, Bi, and Pb are expected to ensure strong SOC and achieve large-gap QSH devices. 22, 26, 27 However, the present works demonstrate that it is plausible to use light elements to form a large-gap QSH insulator via OFE. Enlightened by this new insight, the honeycomb lattice made of heavy elements is not necessary. This fact will bring out new strategies for designing 2D TQS materials.
After confirming the 2D TI phases in AsO, we further check the robustness of their nontrivial topologies against external strain. Figure 4 (a) shows the evolution of direct gap (E Γ ) at Γ point and whole indirect band-gap (E g ) as a function of strain ε, which is defined as (a-a 0 )/a 0 , where a 
